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~lallast Water Treatment (SFE!/Cohen) 2

Executive Summary

Background and O~ectives: Although various authorities have stated that treating marine ballast
water in municipal wastewater treatment plants (WWTPs) is impossible due to the impact of the
chlorides in the ballast water on the biological processes of secondary wastewater treatment,
preliminary investigations indicate that there exists a substantial capacity to treat ballast water in
municipal WWTPs in the San Francisco Bay/Delta region without exceeding the target chloride
levels for those plants.

This project will::
investigate and report on the liw~ting thctors that are likely to restrict the volume of
ballast water that can be treated at municipal WWTPs.
determine, for ports in the San Francisco Bay region and for selected other ports in
North America, the portion of incelmng ballast water that could be treated at the
municipal WWTPs that serve the port region without exceeding those linfilnig factors.
estimate the cost to treat that water at a representative set of pot~s, including treatment
charges, cost of ship retrofitting and associated on-shore piping to offload ballast water and
transport it into the sewer system, and the cost of any necessary buffer storage.
test the effectiveness of standard municipal wastewater treatment to remove or kill ballast
water organisms using benchtop wastewater treatment models.

.~.~diods:
(1) Initial investigations indicate three ~¢pes of potential liwSting factors on the volume of ballast
water that may be treated at existing municipal Vv~VTPs: the plants flow volume may be exceeded
at some times of the year; ballast water may raise the chloride levels to exceed the target operating
levels for the plant’s secondary treatment system; and m plants that reclaim wastewater for reuse,
ballast water may raise the chloride levels to exceed the target levels for reclaimed water.
Wastewater engineers at munictpal W~NTPs in the San Francisco Bay region and elsewhe~ will be
interviewed to obtain information on the limiting conditions at their plants.

(2) Based on these hrniting factors, on estimates of the volume of incoming ballast water at various
San Francisco Bay region and selected North American ports (e. g. :from Carlton et at. 1995,
Col~_an 1998, etc.), on information on the salinity of arriving ballast water, and on the flow
vniumes at plants that serve the areas of these ports, the portion of ballast water arriving at these
ports that could be treated at existing municipal WWTPs will be estimated.

(3) Costs for such treatment will be made based on (1) treatment charges derived from interviews
with st~ff at these V¢’WTPs, (2) cost estimates for reaofltting ships and operating costs to discharge
ballast water to shore, based on estimates made in sever~ s~dias, and (3) estimates of the costs for
on-shore pilYmg and buffer storage needed to handle those volumes of ballast water.

(4) To test the effectiveness of treating ballast water in municipal WWTPs, du’,d benchtep models
involving stendard primly and secondar2� wastewater treatment will be constructed at the San
Francisco’s Southeast WWTP. Models will be ran with a mix of influent and an appropriate
percentage (net exceeding the limting factors) of "test ballast water" (explained below) and the
effluent tested for the presence of viable organisms, by microscopic examination (for motile
zooplankton and phytoplank’ton), and appropriate culturing techniques (for bacteria, dinoflagellate
cysts, diatom spores, etc.). Test ballast water will consist of bay or ocean water, or of artificial
seawater spiked with test organisms, for different tests. If organisms are found to survive the
primal, and secondary treatments, disinfection stages using chlorine or UV will be added to the
models to test for survival through the disinfection process.
~ The laboratory and analytical work will be conducted at SFSU’s Romberg Tiburon
Center in Maria County and the San Francisco Estuary Institute in Contra Costa County, with
supplemental laboratory work at CDFG!IEP in San Joaquin County and USGS in San Mateo
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Ballast Water Treatment (SFEl/Cohen) 3

County. Ships will be sampled at all Bay/Delka commercial ports, which are located in Sacramento,
San Joaqum, Solano, Contra Costa, Alameda, San Mateo and San Francisco counties.

~ The request to CALFED is for $118,460 for this one-year project. N-kind contributions of
staff time, laboratory space, some equipment and supplies, and some laborarory analyses will be
provided by the City and County of San Francisco, and are estimated at about $23,000.

Applicant Qualifications: Project Leader Andrew Cohen has conducted extensive research on
nonindigenous species and transport vectors in the Bay/Delta Esma~2� and other west coast
estuaries, including research on the rate of invasions (published in Science) and ballast water in the
Estuary. He has organized and led teams of taxonomists and ecologists in Pcapid Assessment
Surveys for nonindigenous species in the Bay/Delta Estuary and Puget Sound, and was recently
awarded a Pew Fellowship in Marine Conservation to investigate biologic’,d invasions in tropical
marine ecosystems. Project co-leader Arleen Navarret has 17 years experience with the San
Francisco’s wastewater treatment plants and processes and has also conducted research on ballast
water biota.

Local Snnnort/Coordinatlan: The San Francisco and Contra Costa County Board of Supervisors
and Planning Departments, the Delta Protection Commission and the Bay Conservation and
Development Comrmsion have been advised of the proposed project. The Center for Marine
Conservation and the San Francisco BayKeeper are aware of the proposed project and strongly
support it. The Director of the Southeast WWTP and the dtrectur of the water quality laboratory
have reviewed the project and are enthusiatic about it. Staff at the Port of Oakland and the Port of
Sacramento have been advised of the proposed project. Participants in other ballast water treatment
studies in the Bay!Delta Region, including staff at the Central Contra Costa Samtary Dis~ct,
Contra Costa Water District, Port of Oakland, SWRCB and San Francisco 13 ay RWQCB either
have been or will be notified of this study, and will have an opportunity to review methods and
results.

Compatibility with CALFED objectives: A programmatic action listed in the ERP (Vol. rl, pp.
112, 151) is "Help fund ballast water treatment techniques that could eliminate non-native species
before batlast water is released." More broadly, CALFED’s Strategic Plan states that "in order to
minimize the risk of potentially massive ecological and biological disraptions associated with non-
native species thsruptlons that could threaten to negate the benefits of restoration efforts, it is
important to initiate an early program that prevents or significantly reAuces additional introductions
of non native species." Strategic objectives include preventing the "establishment of additional
non-native species" and rehabilitating "the capacity of the Bay Delta system to support, With
minimal ongoing human intervention, natural aquatic and associated terrestria2 biotic eomreunities,
in ways that favor native members of those communities." The vision for non-native aquatic
species is to "reduce their adverse effects on the foodweb and on native species resulting from
competition for food and habitat and direct predWdon," including impacts on such important native
and normative species as delta smelt, longfin smelt and striped bass whose recovery is among
CalFED’s objectives.

This project directly relates to the following ERP expectations, targets, actions and objectives:
"Eliminate further hitroductions of new species in ballast water of ships" (Voh I, p. 420;
Voh 1I, pp. 112, 151). "Eliminate the dumping of all organism-contaminated ball~t water
and ballast sediment into the estuary" (Vol. I, p. 464). "Develop and implement a ballast
water management program to halt the introduction of introduced species into the estuary"
(Vol. II, p. 151).

The ERP notes that the introduction of new species greatly increases the expense and difficulty of
restoring the estuary, and that a new invasion can destroy the value of a restoration project (Voh i,
p. 464); and that the elimination of additional species introductions is crucial to the ultiraale success
of the ERP (Voh I, p. 462, citing the Strategic Plan).
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Project Description

Problem Statement and Objectives
Although various authorities have stated that treating marine ballast water in municipal wastewater
treatment plants (WWTPs) is impossible due to the impact of the chiorides in the ballast water on
the biological processes of secondary wastewater treatment (e. g. Carlton et al. 1995; Port of
Oakland 1998), or simply ignored the possibility altogether (e. g Marine Board 1996), ballast
water from ships entering dry docks in San Francisco Bay has been routinely pumped into city
sewer systems and treated in municipal WWTPs since 1997. Prelm~a.,2,, investigations indicate
that there exists a substantial capacity to treat ballast water in municipal WWTPs in the San
Francisco Bay/Delta region without exceeding the target chloride levels for those plants. The    ¯
critical questions are not whether ballast water can be treated in these plants, but how much can be
treated, how much will it cost, and how effective is the treatment at removing or killing the
organisms in ballast water?

This project has four specific research objectives:

To investigate and report on the limiting factors that are hkely to restrict the volume of
ballast water that can be treated at municipal WWTPs.

To determine, for ports in the San Francisco Bay region and for selected other ports in
North America, the portion of incoming ballast water that could be treated at the
municipal WWTPs that serve the port region without exceeding those linuting factors.

To estimate the cost to treat that water at a representalive set of ports, including treatment
charges, cost of ship retrofitting and associated on-shore piping to offioad ballast water and
transport it into the sewer system, and the cost of any necessary buffer storage.

To test the effectiveness of standard municipal wastewater treatment to remove or kill
ballast water organisms using benchtop wastewater treatment models.

Scope of Work
Investigation of 1Lmitina factors: Initial investigations indicate three types ef potenrial fimiting
factors on the volume of ballast water lhat may he treated at existing municipal WWTPs: the plants
flow volume may be exceeded at some times of the year; ballast water may raise the chloride levels
to exceed the target operating levels for the plant’s secondary treatment system; and ~ plants that
reclaim wastewater for reuse, ballast water may raise the chloride levels to exceed the target levels
for reclaimed water. Wasrewater engineers at municipal WWTPs in the San Francisco Bay region
and elsewhere will be interviewed to obtain information ~n the limiting conditions at their plants.

Assessment of potential for treatment: Based on these limiting factors, on estimates of the volume
of incoming ballast water at various San Francisco Bay region axed selected North American ports
(e. g. from Carlton et al. 1995, Cohen 1998, etc.), on information on the salinity of amving ballast
water, and on the flow volumes at plants that serve the areas of these ports, the portion of ballast
water arriving at these ports that could be treated at existing municipal WWTPs wiil be estimated.

Assessment of costs: Costs for such treatment will be made based on (1) treatment charges derived
from interviews with staff at these WWTPs, (2) cost estimates for retrofitting ships and operating
costs to discharge ballast water to shore, based on estimates made in several studies, and (3)
estimates of the costs for on-shore piping and buffer storage needed to handle those volumes of
ballast water.
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Balgast Water Treatment (SFEl/Cohen) 5

Testing the effectiveness of treatment: To test the effectiveness of treatirtg ballast water in
municipal WWTPs, dual benchtop models involving standard primary and secondary wastewater
treatment will he constructed at the San Francisco’s Southeast WWTP. ModeIs will be run with a
mbx of influent and an appropriate percentage (not exceeding the lilralng factors) o5 "test ballast
water" (explained below) and the effluent tested for the presence of viable organisms, by
microscopic examination (for motile zooplankton and phytoplankton), and appropriate culturing
techniques (for bacteria, dthoflagellate cysts, diatom spores, etc.). Test ballast water will consist of
bay or ocean water, or of artificial seawater spiked with test organisms, for different tests. If
organisms are found to survive the primary and secondary treatments, disinfection stages using
chlorine or UV will be added to the models to test for survival through the disinfection process.

Schedule and Deliverables
This is a 2-year project, with sampling conducted over 18-20 months of the project period.

A one-year progress report will include the analysis of historic shipping data; a description
of the progress to date on the ba~ast water sampling and analysis, with any problems
encountered; and inforotation on the diversity and abundance of the orgarfi.~r~ in and the
cbemJ.cal and physical characteristics of the ballast water as determined to that date.

A meeting/workshop will be b_eld, including all project principals artd collaborators and
affected regulators, resource managers, stakeholders, etc., to review the progress report
and consider whether mndificadons should be made in the sampling program during the
remainder of the project period and whether funds should be sought to continue ballast
water sampling beyond the initial project period.

The final project report will contain the full set ef analyses and data from the project.

Location!Boundaries
The laboratory and analytical work will be condacted at the Southeast Wastewater Treatment Plant
in San Francisco County; work on some of the tasks will be done at the offices of the San
Francisco Estuary Institute in Contra Costa County (see enclosed map).

Carlton, J. T., Reid, D. M. and H. van Leeuwen. 1995. Shipping Study. The Role of Shipping in
the Introduction of Nonindigenous Aquatic Organisms to the Coastal Waters of the United States
(other than the Great Lakes) and an Analysis of Control Options. Report No. CG-D- l 1-95, U. S.
Coast Guard. Groton CT and U. S. Dept. of Transportation, Washington DC.

Cohen, A. N. 1998. Ships’ ballast water and the introduction o:t" exotic orgaialsms into the San
Francisco Estuary. A report for CALFED and the California Urban Water Agencies, Sacramento.

Marine Board. 1996. Stemming the Tide: Controlling Introductions of Nonindigenous Species by
Ships’ Ballast Water. Marine Board Committee on Ships’ Ballast Operations. National Academy
Press, Washington DC.

Port of Oa2J.and. 1998. Berths 55-58 Prqject Draft Environmental impact Repnrt, Appendix F:
Technical Memorandum, Ballast Water Management, Port of Oakland (prepared by Dames &
Moore, San Francisco CA).
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Project Benefits

Ecolo gicallBiological Objectives
Effective and cost-effective treatment methods to remove or kill the nonindigenous aquatic
species transported in ballast water are urgently needed, and are called for in the National
lnvasive Species Act of 1996, the International Maritime Organization’s Guidelines on Ballast
Water Management and many other government documents and studies. Detemtining how
much ballast water may be treated in existing municipal WWTPs, how effective the treatment
wouId be, and how much it would cost would be of benefit to state and federal agencies with
responsibility for preventing the introduction of NIS into aquatic ecosystems (including in
California, for example, the Department offish and Game, the State Water Resources Control
Board and Regional Water Quality Control Boards, Californa Environmental Protection
Agency and the State Lands Commission; similar agencies in other states; and at the federal
level, die U. S. Coast Guard, the U. S. Fish and Wildlife Service, die National Oceanic and
Atmospheris Administration, the U. S. Department of Agriculture, the U. S. Environmental
Protection Agency, and other agencies as directed by the Presidential Executive Order #13112);
of benefit to stakeholders at risk of impacts from invasions (such as the aquaculture and
commercial fishing industries, recreational boaters and fishers, water agencies and power
plants, and the general public); and of benefit to inductries that are required or may soon be
required to manage ballast water to prevent die introduction of NIS (including the shipping
industry, tile diI industry, and port and marine terminal opearators).

As administrative and legal actions in California and elsewhere, and recently introduced law in
California (Assembly Bill 703), may soon require the treatment of ballast water, information on die
cost and effectiveness of potential treatment approaches is urgently needed.

Linkages
Links to other prelects: This project integrates with other studies on ballast water sampling and
treatment for which f~nding has been commatted or is b(mg sought. A ballast water sampling
project proposed to CALFED and National Sea Grant by SFEI, the Romberg Tdiuron Center and
the San Francisco Bay Regional water Quality Control Board would provide detailed information
on ballast water chemistry and biota, which may be of use respectively for the assessment of
potential treatment volumes and the assessment of treatment effectiveness in this study. A second
study of on-shore ballast water treatment will focus on industrial treatment plants, madifieation or
augmentation of ekisting municaipal WWTPs, or the construction of ballast-water specific
treatment plants, and on an overall feasibility study of on-shore treatment and cost comparison to
ship-board treatment. USFWS has comnmted $80,000 in funding toward that study. These two
treatment studies are thus completely complementary.

Links to CALFED’s overall objectives: CALFED’s Strategic Plan states that "in order to minimize
the risk of potentially massive ecological and biological disruptions associated with non-native
species disruptions that could threaten to negate the benefits of restoration efforts, it is important to
initiate an early program that prevents or significantly reduces additional introductions of non-
n’ative species." Strategic objectives include preventing the "establishment of additional non-native
species" and rehabilitating "the capacity of the Bay-Delta system to support, with minimal ongoing
human intervention, natural aquatic and associated terrestrial biotic communities, in ways that favor
native members of those communities." The vision for non-native aquatic species is to "reduce
their adverse effects on the foodweb and on native species resulting from competition for food and
habitat and direct predation," including impacts on such important native and nonnative species as
deha smelt, longfin smelt and st~lped bass whose recovery is among CalFED’s ebjectives.

Links to the ERP: This project directly relates to the following ERP expectations, targets, actions
and objectives:
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"Help fund ballast water treatment techniques that could eliminate non-native species before
ballast water is released" (Vol. II, pp. 112, 151).
"Eliminate further introductions of new species in ballast water of ships" (Vol. I, p. 420;
Vol. II, pp. 112, 151). "Eliminate the dumping of all organism-contaminated ballast water
and ballast sediment into the estuary" (Vol. I, p. 464). "Develop and implement a ballast
water management program to halt the introduction of introduced spanies into the estuary"
(Vol. II, p. 151).
"Prevent the introduction of the zebra musseI into California" (Voh l, p. 420).
"Halt the introduction of in,,,a.sive aquatic...plants into central California" (Vo|. I, pp. 420,
456).

The ERP notes that the introduction of new species greatly increases the expense and difficulty of
restoring the estuary, and that a new invasion can destroy the value of a restoration project (Vol. I,
p. 464); and thin the elimination of additional species introductions is crucial to the ultimate success
of the ERP (VoL 1, p. 462, citing the Strategic Plan).

Links to a~encv mandates: Several state and federal agencles have initiated efforts to manage the
release of exotic species in ballast water or may have responsibility for doing so under various
statutes or administrative actions, and this study will provide infomlation that is useful and perhaps
critical for those efforts. Responsible or potentially responsible agencies include:

the RWQCBs~he San Francisco Bay RWQCB has initiated the setting of a Total
Maximum Dally Loading (TMI)L) for exotic species discharged in ballast water, with
regulations to follow;
SWRCB~which has proposed including ballast water regulations in the California Ocean
Plan; both the SWRCB and the RWQCBs may have direct mspens~bitity for ballast water
discharges under Caiifbmia’s Pnrter-Cologne Water Quality Act;
USFWS~hich may have responsibilities under the federal Endangered Species Act or
the the National Invasive Species Act (NISA);
US EPA which may be required to regulate ballast water under the Clean Water Act;
US Coast Guard--under NISA.

Other laws which may establish agency responsibilities for managing ballast discharges include the
federal lace Act (affecting USFWS) and various provisions of the California Fish and Game Code
(affecting CDFG). The recent P~esidential Executive Order #133.12 directs federal agencies to take
all necessary steps to prevent the introduction of invasive species, which may reasonably include
regulating ballast discharges.

System-Wide Ecosystem Benefits
Nonindigenous organisms introduced into and established in one part of the Bay/Delta watershed
may readily spread to other parts. For example the Asian clam Potamocorbula amurensis,
apparently first established in the Smsun Bay. quickly spread throughout the lower bay, and the
Chinese mitten crab Eriocheirsinensis, first reported from the South Bay in 1992, has spread
throughout the Bay and Delta and well up into the tributary waterways of the Central Valley and the
Bay region, and is apparently still spreading. Apparently all pm~’s of the watershed- may be at risk
from invasions by nonindigennus species established by ballast disch~xges anywhere in the
BaytDelta system. So, by contributing to efforts to manage b’,dlast discharges in the Bay/Delta
system this project may provide benefits throughout the watershed.

Contmlhng the introduction of nonindigenous species in ballast discharges may link with other
ecosystem elements and objectives. For example, introduced species may compete with native or
other important sport or food species for food, may displace or alter the available food resources of
important species and disrupt trophic pathways, may make some contaminants more bioavaliable.
Abundant fouling or clogging organisms---such as zebra mussels, the freshwater Asian clam
Corbicutafluminea, mitten crabs or aquatic plants--may impair the functioning of fish protective
devices such as fish screens in the Delta and tributary rivers, may obstruct fish salvage operations,
or may interfere with the safe passage of fish up fish ladders.
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Compatibility with Non-Ecosystem Objectives
As nnted in the ERP, aquadc invasions ]~ave harmed public health, decimated fisheries and
~mpeded or blocked water supplies (VoL I, p. 464). The intt’oducdon of burrowing organJ.sms
such as rrftten crabs may accelerate bank erosion and pose a threat to Delta levee integrity. By
suppo~ng efforts to control the release of exotic species in ballast discharges, this project could
reduce risks to water supply reIiability, levee integrity, and water quality.
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Feasibility and Timing

Alternatives Considered
As ballast water froro ships entering the drydeck at Hunters Point is cunently pumped into the city
sewer system and treated at the Southeast WVCFP, we considered sampling the ballast water and
the plant effluent at appropriate time to determine whether ballast water organisms are being
removed or ldlledi However, due to the extreme dilution of the ballast water and some difficulties
in sampling dlarge volumes of the effluent, we determined that this probably would not be
effective.

Benchtop treatment process models are routinely used for testing or V~P processes and the
technology and scaling of these models is weft deveIoped, so we determined that a benchtop testing
approach is the most feasible one.

Compliance Documents
No compliance documents will be needed to conduct this project.

Monitoring/Data Collection

Objectives
This project has six research objectives:

To investigate and report on the limiting factors that are likely to restrict the volume of
ballast water that can be treated at municipal WWTPs.
To detera~ne, for ports in the San Francisco Bay region and for selected other ports in
North Punerica, the portion of incoming ballast water that could be treated at the
municipal WWTPs that serve the port region without exceeding those limiting factors.
To estimate the cost to treat that water at a representative set of ports, including treatment
charges, cost of ship retrofitting and associated on-shore piping to offload ballast water and
transport it into the sewer system, and the cost of any necessary buffer storage.
To test the effectiveness of standard municipal wastewater treatment to remove or kill
ballast water organisms using benchtop wastewater treatment models.

Data Collection Approach
The test ballast water that iz input to the model and model effluent will be sampled for organisms,
and results compared by standard statistical methods

Local Involvement

The San Francisco and Contra Costa County Board of Supervisors and Planning Departments, the
Delta Pro~ctinn Commission and the Bay Conservation and Development Commtsion have been
advised of the proposed project. The Center for Marine Consm~afion and the San Francisco
Ba~,Keeper are aware of the proposed project and strongly support it. The Director of the Southeast
WWTP and the director of the water quality laboratory have reviewed the project and are
enthusiatic about it.

Staff at the Port of Oaldmad and the Port of Sacramento have been advised of the proposed project.
Participants in other ballast water treatment studies in the Bay/Delta Region, including staff at the
Central Contra Costa Sanitary District, Contra Costa Water District, Port of Oakland, SWRCB and
San Francisco Bay RWQCB either have been or will be notified of this study, and wil! have an
opportunity to review methods and results.
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Cost

Budget Explanation
Tl-d.s discussion mfera to budget tables 3 and 4. This is a l-year project.

Salary & Benefits: Benefits are calanlar.ecI a~ 3.8.95% ef salary.

Service Contracts: Service contracts a~e for consulting and academic oversight for construction
and operation of the wastewater Ireatment rnode[s.

Material vaad Acquistinn Co~t~: We listed equipment purchases in this category. These include
pumps, plumbing needs, UV laraps and other materials needed to construct the models; and
laboratory equipment for culturing and detecting the test orgaalsms.

Miscellaneous and Other Direct Costs: These include $4000 for laboratory supplies including
cultures, culture mediun~ test reagents, artificial seawater, ere.for task 4; $1000 for oxygen to
operate the models, for task 4; local travel @$400, listed under task 4; travel tu present papers ~
scientific meetings for project pat-ticipants @$3000, listed under tasks 2 and 4; and miscellaneous
costs including purchase of reports or software, shipping, copying, printing, etc. listed under tasks
1, 3,4 and 5.

Overhead and Indirect Costs: Overhead is calculated at 37.08% of salary and benefits plus 7.0%
of service contracts.Overhead rates were calculated by standard methods for federal contracts. State
overhead rates are 53.36% on salary and benefits plus 7.0% on se~wice contracts.

Schedule
Tasks 1-3, iavestigating the factors lirodt~g the volume ef ballast water that can be treated in
existing W~VTPs, calculating the amount that can be ryeated in existing WWTPs, and assessing the
costs for that treatment approach, will be completed in the f~rst six months. Construction of the
basic beuehtop models (primary & secondary treatment) and starcup operation will take place
during the first quarter. A final report will be prepared during the last quarter.Payments could be
tied to progress on completing tasks 1-3, constructing the benchtop models, and producing the
final report.

Cost Sharing

Staff time, laboratory space, seme equipment and supplies, and some Iaboratory analyses will be
provided by the City and County of San Francisco. These are estimated at abeut $23,000. San
Francisco will also provide the wastewater to mn through lhe models, at no charge.
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Table 3. Total Budget (CALFED funds only)

F~sk Direct    Diret:t Servi=e Material & Ivlis¢ & Overhead Total Costs
Labor Salary & Conlracts Acquistion Other & Indirect

Table 4. Quarterly Budget (CALIrED funds only)

i-ask I Oct-Dec Jan Mar Apr-Jun Jul-Sep Total
99 O0 O0 O0 Budget

L. Investigate limitiv_g factors 1,96¢. 1,969 3,938
!. Assess potential for treatment 2,36~ 2.369 4,738
k Assess treaL.nent costs 3,88~ 3,888 7,776
1. Test effectiveness 25,88~ 25,889 18,88c. 15.889 86.557
i. Report prepucation 10,014 10,014
i. ProJect management 1.35~c 1,359 1,35! ] .359 5.437
[’oral 35.47.~ 35,474 20,24~ 27.263 118,459
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Applicant Qualifications

Project Leader Dr. Andrew Cohen is an Environmental Scientist at the San Francisco
Estuary Insthute, where he directs a research program on biological invasions in marine and
freshwater ecosystems. He received his Bachelor’s degree in Environmental Sciences and his Ph.
D. in Energy and Resources from the University of California, Berkeley. He has conducted
extensive reseaxch on nonindigenous species in the Bay/Delta Estuary and other west coast
estuaries, and on the transport vectors introducing nonindigenous species into aquatic ecosystems.

Dr. Cohen’s research activities and interests have included investigations of: the extent and rate of
biological invasions in the Bay/Delta Estuary; invasions by the Eurot~ean green crab, the Chinese
mitten crab, the Atlantic rough periwinkle, a Japanese forantinifer and other species; invasion
vectors including ballast water, the aqu~thurn/pet trade, aquaculture and the marine baitworrn wade;
ballast water treatment; priorifizthg control efforts for nonindlgenous marsh plants; the effect of
species characteristics on the initial success of invasions; the effect of e~lviro~unental factors on the
potential spend of invasions; and the role of parasites in obstructing or facilitating host invasions.

Between 1993 and 1998 Dr. Cohen organized and led teams of taxonomic specialists and marine
ecologists on five Rapid Assessment Surveys for nonindigenous species in the San Francisco
Bay/Delta Estuary and in Paget Sound. He serves on the Executive Comrmttee of the Western
RegionaI Panel on Aquatic Nuisance Species. In 1998 he was awarded a Pew Fellowship in
Marine Conservation to investigate biological invasions in tropical marine ecosystems.

In addition t9 overall project management, Dr. Cohen will have primary responsibility for tasks 1-3
(managnig investigating the factors limiting the volume of baliast water that can be treated hi
existing WWTPs, calculating the amount of ballast water that can be treated in existing WWTPs,
and assessing the costs for that treatment approach), and for task 5, preparing the final report. Task
4, the testing of the effectiveness of treament, will be managed jointly with Ms. Navarret. staff of
the Southeast Treatment Plant, and the academic advisor.

Renreacntatlve Publications
Cohen, A.N. 1998. Ships’ Ballast Water and the Introduction of Exotic Organisms into the

San Francisco Estuary: Current Status of the Problem and Options for Management. A
~ report for CALFED, Sacramento CA.

Cohen, A.N., C.E. Mills, H. Berry et aL 1998. Report of the Puget Sound Expedition,
September 8-16, 1998; A Rapid Assessment Survey of Nonindigenous Species in the
Shallow Waters of Puget Sound. Dept. of Natural Resources and USFWS, Olympia WA.

Cohen, A.N. & J.T. Carlton. 1998. Accelerating invasion rate in a highly hivaded estuary.
Science 279: 555-558,

Cohen, A.N. & J.T. Carlton. 1997. Transoceanic transport mechanisms: the introduction of
the Chinese rt~tten crab Eriocheir sinensis to CNifomia. Pacific Science 51 (1): 1-11.

Cohen, A.N. & J.T. Carlton. 1995. Nonindigenous Species in a US Estuary: A Case Study of
the Biological Invasions of the San Francisco Bay artd Delta. USFWS, Washington DC.

Project co-Leader Arleen Navarret is a Senior Marine Biologist at the Oceanside Laboratory
of the Water Quality Bureau of the City & County of San Francisco Public Utilities Commission, a
position she has held since 1988. Prior to that she was a Water Quality Chemist with the Ban
Francisco Public Utilities Commission (since 1982), and a Research Assistant at Woods Hole
Oceanographic Institute in MassachuSetts. At Woods Hole she worked with James Carlton as the
primary, research technician on some of the early, seminal studies on ballast water biota.
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With 17 years of cxpedence with wastewater treatment in San Francisco, along with direct
knowledge of bailast water operations and conditions. Ms. Navarret is uniquely qualified to
contribute to this study. She will act as liazon as necessary with the Wasrewater Treatment
Plant and other divisions of the Sa~ Francisco PUC, and jointly manage the testing process,
including participating in selecting test organisms and conditions, and sampling and testlag
procedures.

Other participants. The main work of constructing, maintaining and operating the benchtop
treatment process models will be performed by 2 graduate students in sanitary engineering, under
the general guidance of a department faculty member. A consulting engineer (Paul Pitts) will assist
with the design and construction of the models and will be available for consultation regardhag
operation and maintenance, s~itary engineering staff at the Southeast Treatment Plant will also be
available for consultation and advice, and will provide assistance where possible. Laboratory
analyses needed for the operation of the models will be conducted by the Southeast Treatment
Plant’s laboratory.
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San Francisco Estuary Institute

ApriI15,1999

Supervisor Joe Canciamilla, Chair
County of Contra Costa
Board of Supervisors
651 Pine Street
Ma~inez, CA 94553

Dear Supervisor Canciamilla:

Per instructions stated in the CALFED Bay Delta Program, February 1999 Proposal
Solicitation Package, this letter serves to notify you of our intent to submit the project proposal
entitled "Treating Ballast Water Discharges at Existing Mtmicipal Wastewater Treatment
Plmats".

If you have any questions, please contact me.

Vel3, tluly you~ ~

Executive Director
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jnSan. h Francisc°  
Estuary Institute

April 15, 1999

Dennis M. Barry, AICP, Director
County of Contra Costa
Community Development Department
651 Pine Street
North Wing - 4t~ Floor
Martinez, CA 94553

Per instructions stated in the CALFED Bay-Delta Program, February 1999 Proposal
Solicitation Package, this letter serves to notify you of our intent to submit the project proposal
entitled "Treating B al~ast Water Discharges at Existing Municipal Wastewater Treatment
Plants".

If you have any questions, please contact me.

Very ta~y yours,

Executive Director
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,,oSan h Francisc° =
Estuary Institute

April 15, 1999

County of San Francisco
Board of Supervisors
Supervisor Tom Ammiano, President
City Hall
One Dr. Carlton B. Goodlett Place
Room 244
San Francisco, CA 94102-4689

Dear Supervisor Ammiano:

Per instructions stated in the CALFFA) Bay-Delta Program, Febraary 1999 Proposa!
Solicitation Package, this letter serves m notify you of our intent to submit the project proposal
entitled "Treating Ballast Water Discharges at Existing Municipal Wastewater Treatment
Plan~s".

If you have any questions, please contact me.

Very truly yours,

Margar~ R ~ohnston
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,.oSan ,_ Francisc°  
Estuary Institute

April 15, 1999

Gerald Green, Director
County of San Francisco
Planning Department
1660 Mission Street
San Francisco, CA 94103

Dear Mr. Green:

Per instructions stated ha the CALFED Bay-Delta Prograra, February 1999 Proposal
Solicitation Package, this letter serves to notify you of our intent to submit the project proposal.
entitled "Treating Ballast Water Discharges at Existing MunicipaI Wastewater Treatment
Plants".

If you have any questions, please contact me.

Very tnaly yours,

MargOt R. lottnson
Executive Director
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San Francisco Estuary Institute

April 15, 1999

Margit Aramburu, Director
Delta Protection Commission
14215 River Road
P. O. Box 530
Walnut Grove, CA 95690

Dea~ Ms. Aramburo:

Per instructions stated in the CALFED Bay-Delta Program, February 1999 Proposal
Solicitation Package, this letter serves to notify you of our intent to submit the project proposal
entitled "Treating Ballast W0ler Discharges at Existing Municipal Wastewater Treatment
Plants".

If you have any questions, please contact me.

Very Waly yo~rs, /

Marg~{ret R. Johnston
Executive Director
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San Francisco Estuary Institute

April 15, 1999

Robert Tufts, Chair
San Francisco Bay Conservation

and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102

Dear Mr. Tufts:

Per i~structions stated in the CALFED Bay-Delta Program, Feb~ary 1999 Proposal
Solicitation Package, this letter serves to notify you of our intent to submit the project proposal
entitled ’~freating Ballast Water Discharges at Existing Municipal Wastewater Treatment
Plants".

If you have any questions, please contact me.

Very truly youths, ,

Margaret R. Johnson
Executive Director
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APPLICATION FOR OMS Ap~to’~l NO ,~,.~.t~.C04

San F~ancisco Estuary Institute

1325 S.46th Streeh Contra Costa County hisappli~ion~,vea:ea~)
Richmond, CA 94804 MARGARET R. JOHNSTON 510 23109539

10/99 7TH 7TH
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OMB Approval No. 0348-0044

BIJDGET INFORMATION. Non-Construction Pro~lrams

(a) (b) (c) (e) Ie) (r~

5 $ $ $ $

I a Personnel $ ~ $

k TOTALS(sumof6iandBj~ !$ ll~ ~gO I

~~    7. Program Income

I* I’ I’ I’ I’



(a) Granl Pragram (b) Applicant (c) Stale (d) Other Sources (e) TOTALS

B. $ $ $

12 TOTAL (sum of lines 8 - t 1 } $ $ $ $



NONDISCRIMINATION COMPLIANCE STATEMENT

: SAR FRANCISCO ESTUARY INSTITUTE

The company named above (hereinsf~r referred to as "prospective contractor") hereby certifies, unless
specifically exempted, compliance with Govenmaertt Code Section 12990 (a-i~ and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor
agnes not to unlawful!y discrkninate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, retig~ous creed, national origin, disability (including
I-]IV andAIDS), medical condition (cancer), age, ma.tital status, d~nial of family and medici care leave
and denial of pregnaacy disability leave.

GER"fl FICATION

~ the official named bel~w, hereby swear tha~ I am duly at~wrized to legally bind ff~e prospective
contractor to th~ above described cert~ficaffor~ I am fully aware that thi~ cenification~ executed on the
date and in the county below, is made ~nder penalty of perjury under ~he laws of the State of Californi~

Margaret R_ Johnston

~ ~

¢ontra Costa County

Executive Director

San Francisco Estuary Institute
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PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

appiication, Treatment Act of 1972 (P.L. 92-255), as amended,

I~roper accounting system in accordance with generally Service Act of 1912 (42 U.S,C, §§290 ddo3 and 290 ee

and drug abuse patient records; (h) Title Viii of the

4, Will initiate and complete the work within lhe applicable made; and, 0) the requirements of any other

agency, applicatir~n.

(a) Title Vl of the Civil Rights Act gf 1964 (PI.. 89 352} purchases.
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205).

SIGNATURE OFAUTHORI D ERTIFY[NG OFFICIAL
IT1TLE

¯
Executive Director

APPLICANT ORGANIZATION I DATE SUBMITI’ED

San Franc±see Estuary Institute                     I April 16, 1999
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